Topogenesis in membranes of the NTB-VPg protein of Tomato ringspot nepovirus: definition of the C-terminal transmembrane domain.
The putative NTP-binding protein (NTB) of Tomato ringspot nepovirus (ToRSV) contains a hydrophobic region at its C terminus consisting of two adjacent stretches of hydrophobic amino acids separated by a few amino acids. In infected plants, the NTB-VPg polyprotein (containing the domain for the genome-linked protein) is associated with endoplasmic reticulum-derived membranes that are active in ToRSV replication. Recent results from proteinase K protection assays suggested a luminal location for the VPg domain in infected plants, providing support for the presence of a transmembrane domain at the C terminus of NTB. In this study, we have shown that NTB-VPg associates with canine microsomal membranes in the absence of other viral proteins in vitro and adopts a topology similar to that observed in vivo in that the VPg is present in the lumen. Truncated proteins containing 60 amino acids at the C terminus of NTB and the entire VPg exhibited a similar topology, confirming that this region of the protein contains a functional transmembrane domain. Deletion of portions of the C-terminal hydrophobic region of NTB by mutagenesis and introduction of glycosylation sites to map the luminal regions of the protein revealed that only the first stretch of hydrophobic amino acids traverses the membrane, while the second stretch of hydrophobic amino acids is located in the lumen. Our results provide additional evidence supporting the hypothesis that the NTB-VPg polyprotein acts as a membrane-anchor for the replication complex.